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ROTARY TOOL 

The present invention relates to a hand held power tool with a rotatingly driven tool or 
bit, in particular the present invention relates to electrically powered rotary hanunerhig 
tools. 

Rotary hammers will normally have a housing and a hollow cylindrical spindle mounted 
5 in the housing. The spindle allows insertion of the* shank of a tool or bit, for example a 
drill bit or a chisel bit, into the fix>nt end thereof so that it is retained in the front end of 
the spindle witia a degree of axial movement, Tho spindle may be a single cylindrical 
part or may be made of two or more co-axial cylindrical parts, which together form the 
hammer spindle. For example, a front part of the spindle may be formed as a separate 
10 tool holder body for retaining the tool or bit 



Such hammers are provided with an impact mechanism which converts the rotational 
drive from an electric motor to a reciprocating drive for driving a piston, which may be 
a hollow piston, to reciprocate within the spindle. The piston reciprocatingly drives a 
ram by means of a closed air cxishion located between the piston and the ram. The 
15 impacts from the ram are transmitted to the tool or bit of the hammer, optionally via a 
beatpiece. 

Rotary hamme rs can be employed in combination impact and drilling mode, and also in 
some cases Lq a drilling only mode, in which the spindle, or a forwardmost part of the 
spindle, and hence the bit inserted therein will be caused to rotate. In tiiie combination 
20 impact and drilling mode the bit will be caused to rotate at the same time as the bit 
receives repeated impacts. A rotary drive mechanism transmits rotary drive from the 
electric motor to the spindle to cause the spindle, or a forwardmost part thereof to rotate. 

It is a problem with hand held power tools with a rotating bit that during use of the tool 
blocking events can sometimes occur, when the bit becomes stuck in the workpiece in 
such a way that the bit can no longer rotate relative to the workpiece. In this case, the 
rotary drive to the bit causes the housing of the tool to rotate with, respect to the 
stationary bit. It is known to detect blocking events, for example from US5,914,882, 
US5,584,619, EP771,619 and GB2,086,277 and then once such an event is detected to 
arrest the rotary drive to the bit. This can be done by braking the motor, which motor 
provides rotary drive to the bit via a gear arrangement, but this involves &n inherent 
delay due to the time required to arrest the motor. Altematvely or additionally, the 
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rotating spindle can be braked by engaging the spindle witti a part of the hammer 
housing, in some way. The preferred way of cutting off rotary drive to the bit is by the 
use of a releasable clutch arrangement in the drive train between the motor of the 
hammer and the spindle. 

5 The present invention aims to provide an improved design of clutch for cutting off 
rotary drive to the bit when a blocking event is detected 

According to a first aspect of the present invention, there is provided a hand held, 
preferably motor driven, power tool, comprising: 

a spindle for rotatingly driving a tool or bit; 

a spindle rotary drive train for rotatingly driving the spindle; 

an overload clutch in the spindle rotary drive train for transmitting rotary drive to 

the spindle below a predetermined torque and for cutting transmission of rotary 

drive above the predetemiined torque; and 

an arrangement for detecting blocking events; 
characterised in that the overload clutch is responsive to the arrangement for detecting 
blocking events to cut off rotary drive to the spindle when a blocking event is detected. 

Power tools with a rotatingly driven spindle, in particular if they are highly powered 
tools, such as rotary hammers, generally have an overload clutch in the drive train for 
rotatingly driving the spindle. Such an overload clutch can help in the event of a 
blocking event, if the xiser has a strong grip on the tool, because when the tool housing 
begins to rotate, the torque required to rotatmgly drive the spindle will increase. If the 
torque increases to above the predetermined threshold then the overload clutch will stop 
transmitting rotary drive and drive will no longer be transmitted to the spindle. The 
overload clutch also acts to reduce damage to components of the tool, for example the 
motor of the tool, when high torques are experienced. According to the first aspect of 
the present invention an overload clutch is modified to provide cutting off of rotary 
drive to the spindle in response to a blocking event being detected. The overload clutch 
may be located in any part of the gear train from the motor of the tool to the spindle, and 
may for example by the type of overload clutch Icaown in the field which is mounted 
aroxmd the spindle. In order to cut off rotary drive to the spindle, the variable 
predetermined torque of the overload clutch above which transmission of rotary drive is 
cut off may be reduced in response to the detection of a blockiug event. The overload 
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clutch may still provide the function of known overload clutches, depending on the level 
at which the predetermined torque is set when no blocking event is detected. La 
accordance with the present invention most types of overload clutch known for use in 
the drive train of a rotary tool can be adapted to reduce the torque at which they stop 
transmitting rotary drive in response to the detection of a blocking event The torque at 
which the overload clutch stops transmitting rotary drive may be reduced to 
substantially zero in response to the detection of a blocking event. 

The present invention is particularly applicable to rotary hammers as they are generally 
powerful tools and are known to experience problems firom blocking events. Such 
rotary hammers generally comprise a hammering mechanism, generally located within 
the spindle, for generating repeated impacts on a tool or bit moxmted at a forward end of 
the spindle. The spindle is preferably made of as few parts as possible, but it may 
include a separate tool holder portion located coaxially and forwardly from the portion 
of the spindle in which the hammering mechanism is mainly located. 

It is known to use arrangements for detecting blocking events which are purely 
mechanical, for example using inertial masses, in which case these arrangements can act 
mechanically on the overload clutch. Such a mechanical arrangement may include an 
inertial mass pivotally mounted within the housing 6f the tool. According to one 
embodiment of the present invention, the arrangement for detecting blocking events 
may comprise an inertial mass pivotally mounted within tihe tool housing and 
comprising a latch for engaging an actuator of the overload clutch and a spring is 
provided for urging the actuator of the clutch into a cut off position. These components 
are arranged such that when a blocking event occurs, the inertial mass pivots in the 
housiog to disengage the latch from the actuator and the spring urges the actuator into 
the cut off position in which the actuator causes the rotary drive to the spindle to be cut 
off. This can provide a quick and accurate way of detecting a blocking event. 

It is also known to use an electro-mechanical arrangement, which utilises for example, 
an inertial mass and senses the movement of the mass when a blocking event is 
occurring to generate an electrical output signal. The arrangement for detecting 
blocking events may comprise a sensor, for example an accelerometer, a torque sensor, a 
motor current or voltage sensor or other types of sensor known in the art for detecting 
blocking events. The sensor senses an operational condition of the tool, for example an 
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•accelerometer will detect vibrations of the tool and a torque sensor may detect a relative 
torque between components of the tool. The outputs from the sensor are fed into an 
electronic evaluation unit for analysing the signals from the sensor and for generating an 
electrical output signal when a blocking event is detected. Examples of such electronic 
evaluation units are disclosed in US5,914,882. EP771,619 and US5,584,619. 

Where the arrangement for detecting blocking events generates an electrical output 
signal in response to the detection of a blocking event, then the overload clutch may 
include an electro-mechanical interfece, for example an electio-magnet acting on a 
magnetic element, which interfece is responsive to the output signal to reduce the torque 
at which Hie overload clutch slips. Other electro-mechanical interferes may include, for 
example, piezo-electric devices which can convert a voltage into a displacement, 
rheonic materials that can convert a magnetic field into changes in viscosity (allovra 
sHppage under low viscosity but binds if viscosity is high), or memory metals. 

Generally an overload clutch will comprise a driven gear and a driving gear and a 
coupUng element, for example a resiUent element or clutch baUs biased by a resiUent 
element, for coupling the driven gear and driving gear below the predetermined torque 
and for enabUng de-coupling of the driven gear and the driving gear above the 
predetermined torque. According to one embodiment of the present invention the 
arrangement for detecting blocking events acts on the coupling element to cut off rotary 
drive to the spindle when a blocking event is detected. The coupling element may be a 
resilient element which couples the driven gear and the driving gear via a set of locking 
elements mounted on one of the driven gear and the driving gear and engageable with 
the other of the driven gear and the driving gear in order to transmit rotary drive 
therebetween. The arrangement for detecting blocking events may act to move the 
coupling element, sudi as a resilient element, with respect to the driven and driving 
gears in order to vary the torque at vrbkh the overload clutch sUps. Alternatively, the 
driven gear can be coupled to the output of the overload clutch by a drive coupling and 
the arrangement for detecting blocldng events acts on the drive coupling to cut off the 
transmission of rotary drive in response to the detection of a blocking event. 

Sometimes it is desirable, in particular in a rotary hammer, to have different torques at 
which the rotary drive to Hie spindle is cut off, in different applications of the hammer. 
Therefore, in one embodiment of tiie present invention the overload clutch may have a 
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first mode of operation in wMch tiie overload clutch transinits rotary drive to the spindle 
below a first predetermined torque and stops transmission of rotary drive above the first 
predetermined torque, a second mode of operation in which the overload clutch 
transmits rotary drive to the spindle below a second predetermined torque, different 
from the first predetermined torque and stops transmission of rotary drive above the 
second predetermined torque, and a third mode of operation in which the overload 
clutch cuts off rotary drive to the spindle when a blocking event is detected. 

The powered tool may be a rotary hammer, having a non-rotary mode and a mode 
change mechanism of tibe hammer may be arranged to cause the overload clutch to cut 
oS rotary drive to the spindle, for example by reducing the torque at which the overload 
clutch stops transmitting rotary drive, when the non-rotary mode is selected. Thus, the 
overload clutch according to tibie present invention, when incorporated in a rotary 
hammer can additionally be used as part of the mode change mechanism of the hammer 
for stopping rotary drive to the hammer spindle when the mode is switched to the non- 
rotary mode. 

According to a second aspect of the present invention there is provided a hand held, 
preferably motor driven electrically powered rotary hammer, comprising: 
a spindle for rotatingly driving a tool or bit; 

a hammering mechanism for generating repeated impacts on a tool or bit 

mounted at a forward end of the spindle; 

a spindle rotary drive train for rotatingly driving the spindle; 

a mode change mechanism for selectively disengaging a clutch in the spindle 

rotary drive train so as to cut off the rotary drive to the spindle; and 

an arrangement for detecting blocking events; 
characterised in that the clutch is responsive to the arrangement for detecting blocking 
events to disengage when a blocking event is detected 

Rotary hammers are well known with mode change mechanisms which are xised to 
selectively provide rotary drive to a spindle of the hammer. For example, in a drilling 
only mode or a rotary hammering mode of the hammer, the mode change mechanism 
acts to engage a clutch in the spindle rotary drive train so that rotary drive is transmitted 
to the spindle. In hammering only mode the mode change mechanism acts to disengage 
the clutch. Many such mode change mechanisms for selectively cutting off drive to the 
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spindle are known in the act and would be suitable for use in the present invention. In 
addition rotary hammers may also have a part of the mode change mechanism for 
selectively disengaging the hammering mechanism, as is well known in the art. 
According to the second aspect of the present invention the clutch in the spindle drive 
train acted on by the mode change mechanism to disengage rotary drive to the spindle is 
also utilised to disengage rotary drive to the spindle when a blocking event is detected. 
Thus, the present invention has the advantage of utilising the clutch for two purposes, 
mode change and cutting off rotary drive when blocking events occur. 

The comments above in relation to the arrangement for detecting blocking events also 
apply to this second aspect of the present invention. 

In one embodiment the clutch includes a spindle drive gear arrangement axially 
slideably moimted on the spindle and selectively engageable with part of the spindle 
drive train- in order to rotatingly drive the spindle. In this case the arrangement for 
detecting blocking events acts on the spindle drive gear arrangement to move the spindle 
drive gear arrangement axially along the spindle and out of engagement with the part of 
the spindle drive train when a blocking event is detected. According to this 
embodiment, the mode change arrangement can also act on the spindle drive gear 
arrangement to move the spindle drive gear arrangement axially along the spindle and 
out of engagement with the part of the spindle drive train, when a non-rotary mode is 
selected. 

The clutch may additionally be an overload clutch of ttie type described above in 
relation to the first aspect of tiie present invention. 

According to a third aspect of the present invention there is provided a hand held, 
preferably motor driven electrically powered rotary hammer, comprising: 



a spindle for rotatingly driving a tool or bit; 

a hanamering mechanism for generating repeated impacts on a tool or bit 

mounted at a forward end of the spindle; 

a spindle rotary drive train for rotatin^y driving tiie spindle; 

an overload clutch in the spindle rotary drive train for transmitting rotary drive to 

the spkidle below a predetermined torque and for cutting transmission of rotar>' 

drive above the predetermined torque; 
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a mode change mechanism for selectively cutting off the rotary drive to the 

spindle; 

characterised in that the overload clutch has: 

a first mode of operation in which the overload clutch transmits rotary drive to 
the spindle below a first predetermiaed torque and stops transmission of rotary 
drive above the first predetermined torque; 

a second mode of operation in which the ovCTload clutch transmits rotary drive 
to the spindle below a second predetermined torque, different &om the first 
predetermined torque, and stops transmission of rotary drive above the second 
predetermined torque; and 

a third niode of operation in which the overload clutch cuts off rotary drive to the 
spindle in response to the mode change mechanism. 

In one embodiment of this third aspect of the present invention the overload clutch may 
comprise a driven gear and a driving gear and a coupling element for coupling the 
driven gear and driving gear below the predetermined torques and for enabling de- 
coupling the driven gear and the drivitig gear above the predetermined torques and a 
drive coupling for coupling the driven gear to the output of the clutch, wherein the mode 
change arrangement acts on the drive coupling to alter the predetermined torque aud to 
stop the transmission of rotary drive. There may be two driven gears and one of the 
driven gears can be coupled to the output of the clutch via the drive coupling so that the 
overload clutch has a first predetermined torque, the other or both of the driven gears 
can be coupled to the output of the clutch via the drive coupUng so that the overload 
clutch has a second predetermined torque, different firom the first or neither of the 
driven gears can be coupled to the output of the clutch via the drive coupling so that the 
transmission of rotary drive is stopped. 

One form of rotary hammer according to the present invention will now be described by 
way of example with reference to the accompanying drawings in which: 

Figure 1 shows a partially cutaway longitudinal cross section through a first 
embodiment of a rotary hammer according to a first aspect of the present 
invention; 



Figure 2 shows a longitudinal cross-section tbroughi a first embodiment of the 
overload clutch of the rotary hammer of Figure 1 ; 

Figure 3 shows a longitudinal cross-section through a second embodiment of the 
overload clutch of the rotary hammer of Figure 1; 

Figure 4 shows a partially cutaway longitudinal cross section through a rotary 
hammer according to a second aspect of Ihe present invention; 

Figure 5 shows a longitudinal cross-section throu^ a rotary hanomer according 
to a second embodiment of the first aspect of the present invention; 

Figure 6 shows a firom a front view, a transverse cross-section of the mechanical 
blocking event detection arrangement of the rotary hammer of Figure 5; 

Figure 7 shows a longitudinal cross-section through a first embodiment of the 
overload clutch of the rotary hammer of Figure 5; 

Figure 8 shows a longitudinal cross-section through a second embodiment of the 
overload clutch of the rotary hammer of Figure 5; 

Figure 9 shows a longitudinal cross-section through a third embodiment of an 
overload clutch suitable for use in the rotary hammer of Figures 1 or 5; 

Figure 10 shows a broken apart perspective view of the components of the 
overload clutch of Figure 10; and 

Figure 11 shows a fourth embodiment of an overload clutch suitable for use iu 
the rotaiy hammer of Figures 1 or 5. 

In the Figures like parts are identified by like numerals. 

The hammer shown in Figure 1 comprises an electric motor (2), an spindle drive train 
and a crank drive arrangement which are housed within a metal gear housing (not 
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shown) surrounded by a plastic hoxising (4). A rear handle hoxising incorporating a rear 
handle (6) and a trigger switch arrangement (8) is fitted to the rear of the housing (4). A 
cable (not shown) extends through a cable guide and connects the motor to an external 
electricity supply. Thus, when the cable is connected to ttie electricity supply and th& 
trigger switch arrangement (8) is depressed the motor (2) is actuated to rotationally drive 
the armature of the motor. The metal gear housing is made firom magnesium with steel 
inserts and rigidly supports the components housed within it 

A driving gear (9) is press fitted onto the motor pmion (3) . and has teeth which engage 
the teeth of a driving gear (12) of an overload clutch arrangement (14) to rotatingly drive 
die driving gear (12). The driving gear (12) rotatingly drives a driven gear (13) of the 
overload clutch arrangement (14) when the torque transmitted between the two gears 
(12, 13) is below a predetermined threshold and if no blocking event is detected. The 
driven gear (13) is press fit onto a spindle drive shaft (5), formed with a bevel pinion (7) 
at its end remote from the driven gear wheel (13). The bevel pinion meshes with a 
beveled spindle drive gear (10) which drive gear is non-rotatably mounted on the 
spindle (40). The overload clutch arrangement (14) is described in more detail below 
with respect to Figures 2 and 3, 

The teeth of the driving gear (9) also engage the teeth of a crank drive gear (20) to 
rotatingly drive the drive gear (20). The drive gear (20) is non-rotatably mounted on a 
crank drive spindle (22) which spindle is rotatably mounted within the gear housing. A 
crank plate (30) is non-rotatably mounted at the end of the drive spindle remote from the 
drive gear (20), which crank-plate is formed with an eccentric bore for hoxising an 
eccentric crank pin (32). The crank pin (32) extends from the crank plate into a bore at 
the rearward end of a con-rod or crank arm (34) so that the con-rod (34) can pivot about 
the crank pin (32). The opposite forward end of the con-rod (34) is formed with a bore 
through which extecds a trunnion pin (36) so that the con-rod (34) can piVot about the 
trunnion pin. The trunnion pm (36) is fitted to the rear of a piston (38) by fitting the 
ends of the truimion pin (36) into receiving bores formed in a pair of opposing arms, 
which aims extend to the rear of the piston (38). The piston is reciprocally mounted in a 
cylindrical hollow spindle (40) so that it can reciprocate within the hollow spindle. An 
0-ring seal is fitted in an annular recess formed in the periphery of the piston (38) so as 
to form an air tight seal between the piston (38) and the internal surface of the hollow 
spindle (40). 
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Thus, when the motor (2) is actuated, the aimature pinion (3) rotatingly drives the 
driving gear (9) and the driving gear rotatingly drives the crank drive spindle (22) via 
the drive gear (20). The drive spindle rotatingly drives the crank plate (30) and the 
crank arm arrangement comprising the crank pin (32), the con-rod (34) and the trunnion 
pin (36) convert the rotational drive from the crank plate (30) to a reciprocating drive to 
the piston (38). lii this way the piston (38) is reciprocatingly driven back and forth 
along the hollow spindle (40), when the motor (2) is actuated by depression of the 
trigger switch (8). The driving gear (9) also drives the driving gear (12) of the clutch 
arrangement (14) which drives the driven gear (13) of the clutch arrangement. The 
driven gear (13) of the clutch arrangement rotatingly drives the spmdle drive shaft (5) 
which rotatingly drives the spindle drive gear (10) and thus the spindle (40) via the 
bevel pinion (7). 

A ram (58) is located within the hollow spiadle (40) fprwaidly of the piston (38) so that 
it can also reciprocate within the hollow spindle (40). An O-ring seal is located in a 
recess formed around the periphery of the ram (58) so as to form an air tight seal 
between the ram (58) and the spindle (40). In the operating position of the ram (58), 
with the ram located rearward of venting bores (not shown) in the spindle a closed air 
cushion (44) is formed between the forward face of the piston (38) and the rearward face 
of the ram (58). Thus, reciprocation of the piston (38) reciprocatingly drives the ram 
(58) via the closed air cushion (44). When the hammer enters idle mode (ie. when the 
hammer bit is removed from a workpiece), the ram (58) moves forwardly, past the 
venting bores. This vents the air cushion and so the ram (58) is no longer 
reciprocatingly driven by the piston (38) in idle mode, as is well known in the art. 

A beatpiece (64) is guided so that it can reciprocate within forward portion of the 
spindle. A bit or tool (68) can be releasably mounted within a tool holder (66) so that 
the bit or tool (68) can reciprocate to a limited extent within a tool holder portion of the 
spindle. When the ram (58) is in its operating mode and is reciprocatingly driven by the 
piston (38) the ram repeatedly impacts the rearward end of the beatpiece (64) and the 
beatpiece (64) transmits these impacts to the rearward end of the bit or tool (68) as is 
known in the art. These impacts are then transmitted by the bit or tool (68) to the 
material being worked. 
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In the arrangement in Figure 1, an operational condition of the rotary hammer is 
monitored by a sensor, such as an angular accelerometer (16). The signals from the 
sensor (16) are transmitted via an input interface to an electronic evaluation xmit, which 
may \)e formed as a microcontroller (17). The micro-controller analyses the signals 
from the accelerometer (16) and is programmed to generate an output signal when a 
blocking event is about to occur. For example, the arrangement of the type described in 
US5,584,619, US5,914,882 or EP 771,619 can be Used to generate an output signal 
^ when a blocking event is about to occur. The warning signal triggers a circuit (18) 
powered by the power supply to the motor (2) of the hammer. The circuit (1 8), when 
triggered supplies electric current to an electromagnet (19) which causes the clutch 
arrangement (14) to disengage in order to interrupt the drive from the driving gear (9) to 
the spindle drive shaft (5). 

One embodiment of an overload clutch arrangement suitable for use in the arrangement 
of Figure 1 is shown in Figure 2. The driving gear (12) of the overload clutch 
arrangement (14) is rotationally mounted within the hammer housing via a bearing (15). 
The driving gear (12) is mounted to rotate about an actuating shaft (21), which actuating 
shaft is axially slideable with respect to the driving gear. The driven gear (13) of the 
overload clutch arrangement (14) is rotationally mounted within the hammer housing 
via a bearing (23). The driven gear (13) is also mounted to rotate about the axially 
slideable actuating shaft (21) and is formed with a bore (24) for axially slidably 
receiving a first end of the actuating shaft (21). 

Rotary drive is transmitted between the driving gear (12) and the driven gear (13) of the 
overload clutch arrangement (14) via a plurality of locking balls (25). The driving gear 
(12) is formed with a cylindrical sleeve portion (12a) which extends within a cylindrical 
sleeve portion (13a) of tibe driven gear (13). The looking balls (25) are moxmted in 
corresponding holes radially formed through the cylindrical sleeve portion (12a). The 
balls are mounted so as to be shiftable in a radial direction. The actuating shaft (21) has 
an increased diameter portion (21a) which is sUdeable within the cyhndrical sleeve 
portion (12a) of the driving gear (12), A cylindrical sleeve (26) is mounted on the 
increased diameter portion (21a) of the actuating shaft, co-axial with and in the space 
between the actuating shaft (21) and the cylindrical sleeve portion (12a). The 
cylindrical sleeve (26) is resilient and acts to bias the locking balls (25) into a radially 
outward position in which the locking balls engage a corresponding set of pockets (13b) 
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formed in the radially inwardly facing surfece of the cylindrical sleeve portion (13a) of 
the driven gear. The pockets (13b) (see left hand side of Figure 2) are separated by a set 
of sloped ridges. When the locking balls (25) engage the pockets (13b) rotary drive is 
transmitted between the driving gear (12) and the driven gear (13) and rotational drive is 
transmitted via the spindle drive shaft (5) to the spindle (40). 

When the actuating shaft (21) is the position shown in Figure 2, the clutch arrangement 
(14) acts as an overload clutch. Below a predetermined torque, the resilient sleeve (26) 
biases the locking balls (25) into engagement with the pockets (13b) in the driven gear 
(13) to thereby transmit rotation from the driving gear (12) to the driven gear (13). 
Thus, rotary drive is transmitted to the spindle (40) via the sphadle drive shaft (5). 
However, above the predetermined torque, the biasing force from the resilient sleeve 
(26) becomes insufficient to bias the looking balls (25) into the pockets (13b) in the 
driven gear (13) and the balls can move radially inwardly to ride up the slopes and over 
the ridges between the pockets (13b) (see right hand side of Figure 2). Thus, the driven 
gear (13) rotates with respect to the driving gear (12) and rotary drive to the spindle 
drive shaft (5) and thus to the spindle (40) is cut-off. 

The overload clutch arrangement of Figure 2, also acts to cut-off rotary drive to -the 
spindle (40) when a blocking event is detected. When the signals from the 
accelerometer (16) are analysed by the microprocessor (17) so that the microprocessor 
determines that a blocking event is occurring, an output signal is output from the 
microprocessor into the circuit (18), This causes the circuit (18) to apply current to an 
electromagnet (19). The electromagnet is mounted in the hammer housing (4) so that it 
surrounds an end of the actuating shaft (21) remote from the end received in the bore 
(24) of the driven gear (13). A magnetic element (27) is mounted on the end of the 
actuating shaft (21) surrounded by the electromagnet (19). When current is supplied to 
the electromagnet (19) a magnetic force is created between the electromagnet (19) and 
the magnetic element (27) which draws the magnetic element downwardly in the 
direction of the arrow A of Figure 2. The actuating shaft (21) moves downwardly until 
the increased diameter portion (21a) of the actuatkig shaft (21) abuts the base of the 
cylindrical sleeve (12a) of the driving gear (12). This movement of the actuating shaft 
(21) moves the resilient sleeve (26) downwardly in the direction of the arrow A until 
only the upper edge of the resilient sleeve engages the locking balls (25). Thus, the 
radially outwardly biasing force on the locking balls (25) from the biasing sleeve (26) is 
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Significantly reduced and the locking balls move radiaUy inwardly, out of the pockets 
(13a) m the cylindrical sleeve (13a) of the driven gear (13). Thus, rotary drive to the 
driven gear (13) and so to the spindle (40) via the spindle drive shaft (5) is cut off. 
Accordingly, as soon as current is suppUed to the electromagnet (19) from the circuit 
(1 8), the clutch arrangement (14) is disengaged and no further rotary drive is transmitted 
via the clutch arrangement (14) to the spindle (40). In this way the potential 
consequences of a blocking event are avoided. A return spring can be provided to return 
the actuating shaft (2.1) to its original position. 

It should be noted that disengagement of the clutch arrangement (14) of Figure 2 could 
also be used to switch the hammer into its hammering only mode position in which no 
rotary drive is transmitted to the spindle (40). This mode change could be performed 
electromechanicaUy using the electromagnet (19) to move the actuating shaft (21) or 
could be done mechanicaUy by utiHsing mechanical means to shift the actuating shaft. 

It should further be noted that the electromagnet could be arranged to engage the clutch 
in a high sUpping torque position with, for example, a spring arrangement provided for 
disengaging the clutch or reducing the sUpping torque of the clutch in response to the 
detection of a blocking event. 

A second embodiment of an overload clutch arrangement suitable for use in the 
arrangement of Figure 1 is shown in Figure 3. . The drivmg gear (12), driven gear (13) 
and actuating shaft (21) are mounted in the housing as described for the Figure 2 
embodiment. Rotary drive is transmitted between the driving gear (12) and the driven 
gear (13) of the overload clutch arrangement (14) via a pluraHty of locking balls (25). 
The driving gear (12) is formed with a cylindrical sleeve portion (12a) which extends 
within a cylindrical sleeve portion (13a) of the driven gear (13). The locking balls (25)" 
are mounted in corresponding holes formed through the cylindrical sleeve portion (12a) 
so as to be shiftable in a radial direction. The actuating shaft (21) has an increased 
f^isr portion (21a) which is sUdeable Avithin the cylindrical sleeve portion (12a) of 
the driving gear (12). A cylindrical sleeve (26) is located within the cylindrical sleeve 
portion (12a), co-axial with and in the space between the actuating shaft (21) and the 
cylindrical sleeve portion (12a). The cylindrical sleeve (26) is resiHent and the 
sacreased diameter portion (21a) of the actuating shaft bears on the internal surface of 
resilient sleeve (24) to remforce a biasing force from the resiHent sleeve which 
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^ a co^spoatog se, of podcets (13b) formed in ftc ^dtajly inwardly La. 

m^a^ .hf H 3) r«a.y <Wve is to^nitted between tte driving gear 

02) ^ tte driven gear (13) and rotational drive is tranami„«l via ti» spindle^ve 
Shaft (5) to flie spindle (40). 



When flie n^reased diameter portion (21a) of the actuating sl^ (21) i. fl« position 
^ „ dotted lines (a) Figure 3. me dutch arrangenxent (14) L as an ovet^ 
^ BeW a pred^etmined .orqne. the resiUent sleeve (26). reinf„ro«i by the 
moreased diameter portion (21a) of fl« actuating shaft (21) biases the locking balls (25) 
mto eng^ ^ ^ pocl«.s (13b) in 4e driven gear (13) to the«^ .ranLi 
T nT ? ««« (1^) «ve. gear (13). T1.US. rotar^ drive is 

hotted to the spindle (40) via the spindle drive shaft (5). Hovvevrive the 
P«d«emuned torque. Are biasing force fiom the resilient sleeve (26) becomes 
msuffictem to bras the Icddng balls (25) into ae pockets (13b) in the driven gear (13) 
and the balls can move tadiaUy inv™dly (see right hand side of Figure 3) to ride up the 
dopes and over fte ridges between the pockets (13b). Ttas. the driven gear (13) roLes 
with reject to the driving gear (12) and rotary drive to the spmdle drive shaft (5) and 
thus to the spindle (40) is cut-off 

t"^" °f Hgure 3. also acts to cut-off rotey drive to the 

^mdle (40) When a blocldng event is detected. An elec^omagnet (19) is mounted in 
fte hmnner housmg (4) so that it surrounds an end of the actuattog shaft ,21) remote 
ftom the ^ received in the bore (24) of the driven gear (1 3). A magnetic el«nen. (27) 
punted on fl.e end of fl» ,ct„atir,g shaft (21) surrounded by the electromagnet (19) 
When current ts supplied to the electomagnet (19) a magnetic force is created be,we«^ 
fte el«*omagne, (19) and the magnetic element (27) which draws tite mae^tic 
dem^t d^wnwartly in the direction of ti,e arrow A of Figure 3 mto tire position shown 
m dotted hues (b) m Figure 3. Tie ac*«,ing shaft (21) moves downwardly until tire 
"^ed diameter portion (21a) of the actuating shaft (21) abuts a rim of the base of tire 
q^hndrtcal sleeve (12a) of lie driving gear (12). This mov«nent of fhe aotirating shaft 
(21) moves ti« increased diameter portion (:21a) of tire actuating shaft (21) downwardly 
m a,e dnection of fte anow A until it bears against only ti« lower edge of fte resiUent 
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sleeve (26). Thxis, the radially outwardly biasing force on the locking balls (25) from 
the biasing sleeve (26) is significantly reduced and the locking balls move radially 
inwardly (see right hand side of Figure 3), out of the pockets (13a) in the cylindrical 
sleeve (13a) of the driven gear (13). Thus, rotary drive to the driven gear (13) and so to 
the spindle (40) via the spindle drive shaft (5) is cut off. Accordingly, as soon as current 
is supplied to the electromagnet (19) from the circuit (18), the clutch arrangement (14) 
is disengaged and no further rotary drive is transmitted via the clutch arrangement (14) 
to the spindle (40). In this way the potentially dangerous consequences of a blocking 
event are avoided. A return spring can be provided to return the actuating shaft (21) to 
its original position. 

It should be noted that disengagement of the clutch arrangement (14) of Figure 3 could 
also be used to switch the hammer into its hammering only mode position in which no 
rotary drive is transmitted to the spindle (40), This mode change could be performed 
electromechanically using the electromagnet (19) to move the actuating shaft (21) or 
could be done mechanically by utilisiag mechanical means to shift the actuating shaft. 

The cut off of rotary drive to the spindle (40) is achieved by utilising an afready existing 
component in the drive train to the hammer mechanism, ie. the overload clutch. In the 
embodiments of Figures 1 to 3, the overload clutch arrangement is altered to enable it 
also to cut off rotary drive to the spindle (40) by reducing the torque at which the 
overload clutch slips when a blocking event is detected. 

A rotary hammer according to a second aspect of the present invention is shown in 
Figure 4. The hammer in Figure 4 differs from that ia Figure 1 in that the rotary drive 
train from the motor (2) to the spindle (40) is different The drive from the driving gear 
(9) is transmitted to the spindle drive shaft (5) via a gear wheel (41) press fit onto the 
spindle drive shaft. At its end remote from the gear vsdieel (41) the spindle drive shaft 
(5) is formed with a pinion (7) which is engageable with a spindle drive gear (10). The 
spindle drive gear (10) is mounted oii a sliding sleeve (43), which slidmg sleeve is 
axially slideably but rotationally fixedly mounted on the spmdle (40). The mountkig of 
the spindle drive gear (10) on the slider sleeve (43) may be a rotationally and axially 
fixed moxmting, as shown in Figure 4, arranged such that rotation, of the spindle drive 
gear (10) rotatingly drives the sliding sleeve (43) and so rotatingly drives the spkidle 
(40), Alternatively, this mounting may be via an overload clutch as is known in the art, 
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arranged such that rotation of the spindle drive gear (10) rotatingly drives the sliding 
sleeve (43) to rotatingly drive the spindle (40) below a predetermined torque and slips 
relative to the sliding sleeve above a predetermined torque^^ so that above the 
predetermined torque the spindle (40) is no longer rotatingly driven. 

The hammer shown in Figure 4, has two modes, hammering only mode and rotary 
hammer mode. Figure 4 shows the rotary hammer mode in which the pinion (7) of the 
spindle drive shaft (5) engages the spmdle drive gear (10), which is a bevel gear, to 
rotatingly drive tiae spindle (40) via the sliding sleeve (43). Thus, a tool (68) mounted 
within the forward end of the spindle is rotatingly driven via the spindle and 
simultaneously receives repeated impacts from the beatpiece'(64) of the hammering 
mechanism. A mode change knob (45) is rotationaUy mounted within the hammer 
housing (4) and is formed with an eccentric pin (47), which pin extends into the hammer 
housing (4). The eccentric pin (47) is received within a recess at the j5rst rearward end 
of a mode change linkage (49), The forward end of the mode change linkage is formed 
with a finger (49a) which finger is engageable with a raised peripheral rim at the 
forward end of the sUding sleeve (43). In the position shown in Figure 4, the mode 
change knob is turned to its rotary hammer mode position and the finger (49a) of the 
linkage (49) does not engage the sliding sleeve (43). The sliding sleeve is thus biased 
by a helical spring (50) into its rearward rotary hammer mode position, as . shown in 
Figure 4. The helical spring (50) is mounted around the spindle (40) and acts between a 
circlip (51) on the spindle at the forward end of the spring and the sliding sleeve (43) at 
the rearward end of the spring, in order to bias the sliding sleeve rearwardly. 

The hammer can be changed into a hammering only mode by rotating the mode change 
knob (45) so that the eccentric pin (47) moves to the left in Figure 4. The eccentric pin 
(47) engages the mode change linkage (49) to move it fowardly (to the left in Figure 4). 
The finger (49a) of the mode change linkage engages the rim of the sliding sleeve (43) 
to urge it forwardly against the biasing force of the spring (50). The spindle drive gear 
(10) is axially fixed on the shding sleeve and so the spindle drive gear (10) moves 
forwardly with the sliding sleeve (43) out of engagement with the pinion (7) of the 
spindle drive shaft, and so rotary drive to the spindle is shut off In the forward position 
of the spindle drive gear (10) the spindle drive gear can engage a set of cooperating teeth 
mounted within the housing (4) to lock the spindle against rotation in its hammering 
only mode, as is well known in the art 
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On turning the mode change knob back into rotary hammering mode position, as shown 
in Figure 4, the sliding sleeve (43) is urged rearwardly back into the Figure 4 position by 
the spring (50). 

The rotary hammer shown in Figure 4 has the same blocking event detecting 
arrangement comprising an accelerometer (16), a microprocessor (17), circuit (18) and 
electromagnet (19), as described above m relation to Figure 1, except that the 
electromagnet (19) surrounds the spindle drive gear (10), and the ckcuit (18) is 
repositioned between the microprocessor and the electromagnet. The spindle drive gear 
(10) and/or the sliding sleeve (43) are fonned at least partly of a magnetic ntfife-ri^] 
Thus, when a blocking event is detected the circuit (18) supplies current to the 
electromagnet (19) and this causes a magnetic force between the electromagnet (19) and 
the magnetic material in the spindle drive gear and/or sliding sleeve in order to move the 
sliding sleeve (43) and spindle drive gear (10) forwardly (to the left in Figure 4) against 
the biasing force of the spring (50) and out of engagement with the pinion (7) of the 
spindle drive shaft (5). In this way, when a blocking event is detected rotary drive is 
cut-off between the motor (2) and the spindle (40) by disengaging the driving 
connection between the spindle drive shaft (5) and the spindle drive gear (10). This 
arrangement requires only the addition of the electromagnet (19) and of magnetic 
material to the spindle drive gear (10) and/or sliding sleeve (43) in order to cut off rotary 
drive to the spindle. No fiirther components or changes are required to be made to 
components already existing rotary hammer components. In the Figure 4 embodiment, 
this is achieved by using the already existing mode change components for switching 
the rotary drive to the hammer spindle (40) on and off. 

Alternatively, the rotary ha m mer of Figure 4 can be designed to have an additional 
driUing only mode in which the hammer drive mechanism is shut off, as is well known 
in the art. 

The rotary hammer shown in Figure 5 is similar to that of Figure 1, except that it has a 
purely mechanical arrangement for detecting blocking events, as opposed to an electro- 
mechanical arrangement for detecting blocking events, histead of the accelerometer 
(16), micro-controller (17), circuit (18) and electromagnet (19) of the Figure 1 
embodiment, the hanamer of Figure 5 has the mechanical arrangement shown, ftom the 
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front, in Figure 6, 

The arrangement for detecting blocking events shown in Figures 5 and 6 comprises an 
inertial mass (72) which is formed at the lower end of a lever (74), the upper end of 
which lever (74) is pivotally mounted with respect to the hammer housing, via pivot pin 
(76) so that the mass (72) and lever (74) are pivotal about an axis (80) extendmg parallel 
to the spindle axis (78). The mass is connected via a spring (82) to a mounting block 
(84) which mounting block is rigidly motmted with respect to ttie hammer housing (4). 
A first end of the spring (82) is jSxed to the mounting block (84) and a second end of the 
spring (82) is fixed to the mass (72). As the hammer is operated, the mass vibrates, and 
so pivots about the pivot pin (76) due to the vibrations occurring &om the operation of 
the hammer. The spring (82) is arranged to damp the vibration of the mass (72) and so 
minimis e the extent of the pivoting of the mass (72) about tiie pivot pin (76) during 
normal operation of the hammer. The upper end of the lever (74), above the pivot pin 
(76) is formed with a latching ledge (86), w*dch during normal operation of the hammer 
engages with a feeing latching ledge (88) formed at the lower end of an actuating shaft 
(21) of a clutch arrangement (14), discussed below in relation to Figures 7 and 8. TTie 
actuating shaft (21) of the clutch arrangement (14) is slideably mounted for movement 
in the direction of arrow (X) within components of the clutch and within a bushing (90). 
The actuating shaft (21) is biased by a strong spring (92), upwards, in the direction of 
the clutch arrangement (14). 

During normal operating of the hammer, the pivoting movement of the mass (72) about 
the pivot pin (76) is limited by the damping action of tiie spring (82). However, when a 
blocking event occurs, the bit (68) becomes rotationally fixed in the material being 
worked and the hammer housing is rotatingly driven about the bit (68) by the motor (2) 
via the spindle rotary drive arrangement. This causes the lower part of the hammer 
housing (4a) to rotate, with a very high acceleration, about the spindle axis (78) so that 
said lower part moves in a direction out of the paper of Figure 5, The inertia of the mass 
(72) causes the mass to pivot about the pin (76) in a direction into the paper in Figure 5, 
ie. in the direction of the arrow (Y) in Figure 6, so as to compress the sprmg (82). The 
upper end of the lever (74) above the pin (76) pivots in the direction of the arrow (Z) 
with respect to the pivot pin (76), which cauises the latching ledge (86) of the lever (74) 
to disengage the latching ledge (88) of the actuating shaft (21). The strong spring (92) is 
then able to urge the actuating shaft (21) to move upwardly to cause the clutch (14) to 
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disengage, as is described below in relation to Figures 7 and 8, and so rotary drive &om 
the motor (2) to the spindle (40) is cut off and the housing (4) is not rotatingly driveai 
any furth^. 

A lever (94) is provided on the actuating shaft (21) to re-set the blocking event detection 
arrangement of Figure 6 after ihs> rotary drive has been cut off in response to the 
detection of a blocking event. The levesr (94) can extend outside of the hammer housing 
(4) or can engage a sliding knob actuable from the outside ofihe housing (4), so that ttie 
lever (94) and thus the actuating shaft can be pulled downwardly. As the shaft (21) is 
pulled downwardly, against the force of the strong spring (92), chamfcsred outer edges 
(96, 98) formed on the actuating shaft (21) and the upper end of the lever (74) engage to 
pivot the lever (74) about the pivot pin (76) in the direction of the arrow (Z) against the 
biasing force of the spring (82) so as to re-engage the latching ledges (86, 88) of the 
actuating shaft (21) and the lever (74). 

An overload clutch arrangement suitable for use in the hammer of Figure 5 is shown m 
Figure 7. The driving gear (12), driven gear (13) and actuating shaft (21) are mounted 
in the hoxising as described for the Figure 2 embodiment, with an extra guiding bushing 
(90) for sUdeably guiding the actuating shaft (21) as described above in relation to 
Figures 5 and 6. Rotary drive is transmitted between the driving gear (12) and the 
driven gear (13) of the overload clutch arrangement (14) via a plurality of locking balls 
(25). The driving gear (12) is formed with a cylindrical sleeve portion (12a) which 
extends within a cylmdrical sleeve portion (13a) of the driven gear (13). The locking 
balls (25) are mounted in corresponding holes formed through the cylindrical sleeve 
portion (12a) so as to be shiftable in a radial direction. The actuatmg shaft QH) has an 
reduced diameter portion (21b) which is slideable within the cylindrical sleeve portion 
(12a) of the driving geaar (12). A pluraUty of ^rii^ elemeaats (100) are ciroumferentially 
spaced around the actuating shaft (21) and are pivotably mounted with respect to the 
reduced diameter portion (21b) via balls (102). Each spring element comprises a helical 
spring (106) mounted within a guide jacket (104) and extends radially with respect to 
the actuating shaft (21) between the balls (102) and the locking balls (25). Each ball 
(102) is received within an associated pocket in the reduced diameter portion (21b) and 
i pocket formed at the radially inner end of the resilient jacket (104) of an associated 
spring element (100). This enables the locking elements (100) to pivot between the 
positions shown on the left hand side and the right hand side of Figure 7. Li the position 
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shown in the left hand side of Figure 7, the spring elements (100) bias the locking balls 
(25) into a radially outward position in vsdiich the locking balls engage a corresponding 
set of pockets (13b) formed in the radially inwaafdly facing surface of the cylindrical 
sleeve portion (13a) of the driven gear. The pockets (13b) are separated by a set of 
sloped ridges. When the locking balls (25) engage the pockets (13b) rotary drive is 
transmitted between the driving gear (12) and the driven gear (13) and rotational drive is 
transmitted via the spindle drive shaft (5) to the spindle (40). 

When the reduced diameter portion (21b) of the actuating shaft (21) is the position 
shown in the left hand side of Figure 7, the clutch arrangement (14) acts as an overload 
clutch. Below a predetermined torque, the spring elements (100) bias the locking balls 
(25) into engagement with the pockets (13b) in the driven gear (13) to thereby transmit 
rotation from the driving gear (12) to the driven gear (13). Thus, rotary drive is 
transmitted to the spindle (40) via the spindle drive shaft (5). However, above the 
predetermined torque, the biasing force from the spring elements (100) become 
insufficient to bias the locking balls (25) into the pockets (13b) in the driven gear (13) 
and the balls can move radially inwardly to ride up the slopes and over the ridges 
between the pockets (13b). Thus, the driven gear (13) rotates with reqpect to the driving 
gear (12) and rotary drive to the spindle drive shaft (5) and thus to the spindle (40) is 
cut-ojBF. 

The overload clutch arrangement of Figure 7, also acts to cut-off rotary drive to the 
spindle (40) when a blocking event is detected. As described above in relation to 
Figures 5 and 6, when a blocking event occurs, the iuertial mass (72) pivots in the 
direction (Y) causing the upper end of the lever (74) to pivot in direction (Z) thus 
causing the latching ledges (86, 88) on the lever (74) and actuating shaft (21) to 
disengage. The strong spring (92), which is axially fixed at its lower end to an increased 
diameter portion (21c) and is axially fixed at its upper end to the driving gear (12), acts 
to piill the increased diameter portion (21c) of the actuating shaft, upwardly and so pulls 
the actuating shaft upwardly into the position shown on the right hand side of Figure 7. 
This movement of the actuating shaft (21) moves the decreased diameter portion (21b) 
of the actuating shaft (21) upwardly and causes Ihe spring elements to pivot about the 
pivot balls (102). This pivoting of the spring elements (100) leads to an extension of the 
springs (104) which reduces the biasing forces from the spring elements (100) on the 
locking balls (25). In this way, the radiaUy outwardly biasing force on the locking balls 
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(25) firom the spring elements (100) is significantly reduced and the locking balls move 
radially inwardly, out of the pockets (13a) in the cylindrical sleeve (13a) of the driven 
gear (13). Thus, rotary drive to the driven gear (13) and so to the spindle (40) via the 
spindle drive shaft (5) is cut off! Accordingly, as soon as the latching ledges (86^, 88) of 
the lever (74) and clutch actuating shaft (21) are disengaged no ftinher rotary drive is 
transmitted via the clutch arrangement (14) to the spindle (40), In this way the 
potentially dangerous consequences of a blocking event are avoided. 

A second embodiment of an overload clutch arrangement suitable for use in the hamTTiftr 
of Figure 5 is shown in Figure 8. The driving gear (12), driven gear (13) and actuating 
shaft (21) are moimted in the housing as described for the Figure 2 embodiment, with an 
extra guiding bushing (90) for. slideably guiding the actuating shaft (21) as described 
above in relation to Figures 5 and 6. Rotary drive is transmitted between the driving 
gear (12) and the driven gear (13) of the overload clutch arrangement (14) via a plurality 
of locking balls (25). The driving gear (12) is formed with a cylindrical sleeve portion 
(12a) which extends within a cylindrical sleeve portion (13a) of the driven gear (13). 
The locking balls (25) are mounted in corresponding holes formed through the 
cylindrical sleeve portion (12a) so as to be shiftable in a radial direction. The actuating 
shaft (21) is formed with three increased diameter aonulae (121a to 121c), the middle of 
which (121b) is of reduced diameter, as compared to the others. The annulae (121a to c) 
are sUdeable within the cylindrical sleeve portion (12a) of the driving gear (12). A &st 
plurality of springs (110) are circumferentially spaced around the actuating shaft (21) 
and extend radially with respect to the actuating shaft (21) between the lower two 
annulae (121c and 121b) fiom the actuating shaft to an associated guide element (1 12). 
A second plurality of springs (114) are circumferentially spaced around the actuating 
shaft (21) and extend radiaUy with respect to the actuating shaft (21) between the upper 
two annulae (121a and 121b) from the actuatixjig shaft to the associated guide element 
(112). The radially outer end of each spring is mounted around an associated radially 
inwardly extending peg (116) formed on the associated guide element (112). Each 
^uide element is formed with two pegs (1 16), an upper peg for engaging the end of one 
of the springs (114) and a lower peg for engaging the end of one of the springs (110) 
directly below said one of the springs (1 14). The first plurahty of springs (110) extert a 
weaker radially outward biasing force than the second plurality of springs (114). 
Depending on the axial position of the actuating shaft (21), either the strong springs 
(114) or the weak springs (110) bias the locking balls (25) radially outwardly via the 
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guide elements (1 12). 

When the latching ledges (86, 88) are engaged and the spring (92) is ejdended the 
annuliis (121c) is moved downwardly from its position hi Figure 8 arid abuts the base of 
the driving gear sleeve (12). In this position the strong sprmgs (114) are radiaUy 
uiwardly of the locking balls (25) and the clutch arrangement (14) acts as an overload 
clutch. Below a predetermined torque, the strong springs (114) bias the locking balls 
(25) into engagement with the pockets (13b) in the driven gear (13) to thereby transmit 
rotation from the driving gear (12) to the driven gear (13). Thus, rotary drive is 
transmitted to the spindle (40) via the spindle drive shaft (5). However, above the 
predetermined torque, the biasing force from the sprmgs (114) become insufifident to 
bias the locking balls (25) into the pockets (13b) in the driven gear (13) and each guide 
element (112) pivots inwardly and the balls can move radially inwardly to ride up the 
slopes and over the ridges between the pockets (13b). Thus, the driven gear (13) rotates 
with respect to the driving gear (12) and rotary drive to the spindle drive shaft (5) and 
thus to the spindle (40) is cut-oflf. 

The overload clutch arrangement of Figure 8, also acts to cut-off rotary drive to the 
spindle (40) when a blocking event is detected. As described above in relation to 
Figures 5 and 6, when a blocking event occurs, the inertial mass (72) pivots in the 
direction (Y) causing the upper end of the lever (74) to pivot in direction (Z) thus 
causing the latching ledges (86, 88) oil the lever (74) and actuating shaft (21) t» 
disengage. The strong spring (92), which is axially fixed at its lower end to an increased 
diameter portion (21c) and is axially fixed at its upper end to the driving gear (12), acts 
to pull the increased diameter portion (21c) of the actuating shaft, upwardly and so pulls 
the actuating shaft upwardly into the position shown in Figure 8. This movement of 
the actuating shaft (21) moves the weaker spruags (110) radially inwardly of the locking 
balls (25). In this way, the radially outwardly biasing force on the locking balls (25) 
from the springs (110) is significantly reduced, as compared from the biasing force from 
the springs (114) and the locking balls move radially inwardly, out of the pockets (13a) 
in the cylindrical sleeve (13a) of the driven gear (13) . Thus, rotaiy drive to the driven 
gear (13) and so to the spindle (40) via the spindle drive shaft (5) is cut off. 
Accordingly, as soon as the latching ledges (86, 88) of the lever (74) and clutch 
actuating shaft (21) are disengaged no ftmher rotary drive is transmitted via the clutch 
arrangement (14) to the spindle (40). Li this way the potentially dangerous 

P-UK-fIU084 



-23- 



consequeaces of a blocking event are avoided. 

It shovild be noted that with modification to the actuating sliaft (21) the clutch 
arrangements of Figures 2 and 3 are suitable for use in the haxiuner of Figure 5 and tT^at 
the clutch arrangements of Figures 7 and 8 are suitable for use in the hammer of Figure 
1. 

Figures 9 and 10 show a further embodiment of a cltitch arrangement suitable for use in 
the hammer of Figure 1, if a lower portion of the actuating shsOt (21) is made of a 
magnetic element The Figure 9 and 10 embodiment is also suitable for xise in the 
arrangement of Figure 5, if a spring arrangement is added for biasing the actuating shaft 
into an upper position. 

The drive shaft (5) is formed with a pinion (7) at its upper end for meshing engagement 
with spindle drive gear (10). The shaft is rotatably moimted within the housing via 
bearings (23) and (15). The drive shaft: (5) is hollow and the actuating shaft (21) is 
moimted within the drive shaft so as to be axially slideable within the drive shaft (5), 
with the lower end of the actuating shaft extending beyond the end of the drive shaft (5) 
remote from the pinion (7). The driving gear (12) is rotatably mounted on the drive 
shaft (5). 

A first small diameter driven gear (13c) is mounted on the drive shaft (5) for selective 
rotation therewith, depending on the position of the actuating shaft (21). A first set of 
clutch balls (25a) are located within an associated set of through holes (103a) in the 
driving gear (12), which through holes are radially inwardly of a second set of through 
holes (103b). A conical spring (107) biases the clutch balls (25) axially downwardly, 
towards the driven gears (13c, 13d) via a washer (105). The spring extends from its 
radially iimer end, which bears against a shoxilder formed on the drive shaft (5) to a 
radially outer end which bears against the washer (105). The washer (105) is located 
with a cooperating annular recess formed in the upper side of the driving gear (12). The 
sprbig (107) biases each of the first set of four clutch baUs (25a) into one of a set of four 
pockets (109) formed in the upper surface of the small diameter driven gear (13c). In 
this way, below a first predetermmed torque, the first set of clutch balls (25a) transmit 
rotatary drive fi:om the driving gear to the small diameter driven gear (13c). Above the 
first predetermined torque, the first set. of clutch balls (25a) will ride out and over the 
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pockets (109) formed in the smaU diameter driven gear (13c) and so wiU cut off drive 
between the driving gear (12) and the smaU diameter driven gear (13c). Ths> rotary drive 
from the smaU diameter driven gear (13c) can be transmitted to the drive shaft (5) 
depending on the position of the actuating shaft (21). as is described below. 

A first pair of drive balls (113a) are located within an associated pair of upper holes 
(105a) in the drive shaft. The drive balls are engageable with two of a set of four drive 
pockets (1 15a) formed in the radiaUy inner edge of the smaU diameter driven gear (13c) 
to rotatingly drive the drive shaft (5) when an increased diameter portion (121a) is 
ladiaUy inwardly of the drive balls (H3a) and so pushes liie drive balls (113a) into a 
radially outward position. When a reduced diameter portion (121b) of the actuating 
shaft (21) is radially inwardly of the drive balls (1 13a) the drive balls can move radiaUy 
inwardly and out of engagement with the drive pockets (115a) of the smaU diameter 
driven gear (13c) so that no rotary drive can be transmitted to the drive shaft (5). 

A second large diameter driven gear (13d) is mounted on the drive shaft (5) for selective 
rotation therewith, depending on the position of the actuating shaft (21). The second 
large diameter driven gear is located on the drive shaft (5) below and extends radially 
outwardly of the smaU diameter driven gear (13a). A peripheral rim of the large 
diameter driven gear (13d) extends axiaUy towards the driving gear (12) around the 
periphery of the small diameter driven gear (13c). A second "set of clutch balls (25b) are 
located within an associated set of through holes (103b) in the driving gear (12), which 
through holes are radially outwardly of the first set of through holes (103a). The conical 
spring (107) biases each of the second set of four clutch baUs (25a), via the washer 
(105), into one of a set of four pockets (111) formed in the upper surface of the 
peripheral rim of the large diameter driven gear (13d). In this way, below a second 
predetermined torque, the second set of clutch balk (25b) transmit rotatary drive from 
the driving gear to the large diameter driven gear (13b). Above the second 
predetermined torque, the second set of clutch balls (25b) wiU ride out and over the 
pockets (1 1 1) formed m the large diameter driven gear (13d) and so will cut off drive 
between the driving gear (12) and the large diameter driven gear (13d). Tlie second 
predetermined torque will be higher than the first due to the greater radial distance 
between the axis of the drive shaft (5) and the second set of clutch balls (25b) than the 
radial distance between the axis of the drive shaft and the first set of clutch balls (25a). 
The rotary drive from the large diameter driven gear (13d) can be transmitted to the 
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drive shaft (5) depending on the position of the actuating shaft (21), as is described 
below. 

A second pair of drive balls (11 3b) are located within an associated pair of lower holes 
(105b) in the drive shaft. The drive balls are engageable with two of a set of four drive 
pockets (11 5b) formed in the radially inner edge of the large diameter driven gear (ISd), 
to rotatingly drive the drive shaft (5) vrfben an increased diameter portion (121a) of the 
actuating shaft is radially inwardly of the drive balls (1 13b) and so pushes the drive balls 
(1 13b) into a radially outward position. When a reduced diameter portion (121b) of the 
actuating shaft (21) is radially inwardly of the drive balls (113b) the drive balls can 
move radially inwardly and out of engagement with the drive pockets (1 1 5b) of the laige 
diameter driven gear (13d) so that no rotary drive can be transmitted to the drive shaft 
(5). 

In a first position of the actuating shaft (21) of the clutch of Figures 9 and 10 shown on 
the right hand side of Figure 9, only the small diameter driven gear (13c) can rotatingly 
drive the drive shaft (5) via the first set of drive balls (113a). The drive balls (113a) in 
the first position as shown in the right hand side of Figure 9 are urged into engagement 
with the drive pockets (115a) of the small diameter driven gear (13c). This is because 
the increased diameter portion (121a) of the actuating shaft is radially inward of the &st 
set of drive balls (113) and so urge the drive balls radially outwardly. The second set of 
drive balls (113b) are able to move radially inwardly into the reduced diameter portion 
(121b) of the actuating shaft (21) and out of the drive pockets (115b) in the large 
diameter driven gear (13d), and so no rotary drive can be transiJiitted between the large 
diameter driven gear (13d) and the drive shaft (5). In this first position, of the clutch of 
Figures 9 and 1 0, below a first relatively low predeterauned torque, the first set of clutch 
balls (25a) transmit rotatary drive £:om the driving gear to the small diameter driven 
gear (13c). Above the first predetermined torque, the first set of clutch balls (25a) will 
ride out and over the pockets (109) formed in the small diameter driven gear (13c) and 
so will cut off drive between the driving gear (12) and the small diameter driven gear 
(13c). Accordingly, in the first position, the clutch arrangement of Figures 9 and 10 acts 
as an overload clutch which slips at a first relatively low predetermined torque. 

In a second position of the actuating shaft (21) of the clutch of Figures 9 and 10 shown 
on the left hand side of Figure 9, both the small diameter driven gear (13c) and the large 
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diameter driving gear (13d) can rotatiBgly drive the drive shaft (5) via the first and 
second sets of drive baUs (113a, 113b).. The drive balls (113a, 113b) in the second 
position as shown in the left hand side of Figure 9 are urged into engagement with the 
drive pockets (115a, 115b) of the small diameter driven gear (13c) and of the large 
diameter driven gear (13d). This is because the mcreased diameter portion (121a) of the 
actuating shaft is radially inward of the both sets of drive balls (113a, 113b) and so urge 
both sets of drive balls radially outwardly. In this second position, of the clutch of 
Figures 9 and 10, below a second predetermined torque, higher than the first 
predetermined torque, each sets of clutch baUs (25a, 25b) transmit rotatary drive from 
the driving gear (12) to their associated driven gear (13c, 13d). Above the second 
ptedeteimined torque, the clutch balls (25a, 25b) wiU ride out and over the pockets (109, 
111) formed in the associated driven gears (13c, 13d) and so will cut off drive between 
the driving gear (12) and the associated driven gears (13c, 13d). Accordingly, in the 
second position, the clutch arrangement of Figures 9 and 10 acts as an overload clutch 
which slips at a second predetennined torque, which is higher than the first. 



To move between the first and second position of the clutch of Figures 9 and 10 the 
actuating shaft is moved downwardly in the dkection of arrow (W). This can be 
faciHtated, for example as is shown in Figure 11a, by connecting the lower end of the 
actuating shaft (21c) to a linkage (120), which linkage is operated via a knob (122) 
actuatable by a user of the hammer to slideably move the actuating shaft (21) within the 
drive shaft (5) adjust the sUpping torque of the overload clutch between the first and 
second predetermined torques. In the arrangement of Figure 11a, an eccentric pin 
(122a) acts to puU the linkage (120) upwardly and to thereby pull the actuating shaft 
(21) upwardly firom its position in Figure 1 la, against the biasing force of a spring (124) 
on rotation of the knob (122) out of the position shown in Figure 11a. On movement of 
the knob (122) bade into the position shown in Figure 1 la, the spring (124) returns the 
linkage and thus the actuating shaft to the position shown m Figure 11a. The Figure 11a 
position would be the higher torque position shown in the left hand side of Figure 9 and 
the linkage (120) and actuatmg shaft (21) would be puUed upwardly out of the Figure 
11a position into the lower torque position shown m the right hand side of Figure 9. 
Alternatively, the lower end of the actuating shaft (21) could be connected directiy to 
the knob. 



The clutch arrangement of Figures 9 and 10 has a third position in which the reduced 
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diameter portion (21b) of the actuating shaft is radially inwardly of both sets of drive 
balls (113a, 1 13b). Thus, the drive balls are able to move radially inwardly and out of 
engagement with the drive pockets (115a, 115b) of the driven gears (13c, 13d) and no 
rotary drive can be transmi t ted between the driven gears (13c, 13d) and the drive shaft. 
In this third position, in which the actuating shaft (21) is moved upwardly, in the 
opposite direction to the arrow (W) from the low torque position shown in the right 
hand side of Figure 9, the rotary drive to the drive shaft (5) and thus to the spindle (40) 
is cut off. 

The clutch arrangement of Figure 9 and 10 can be moved into the third position via a 
mode change linkage (126), shown in Figures 11a and lib. The mode change linkage 
can be actuated between it positions in Figures 11a and lib by a mode change knob 
actuable by a user of the hammer. In the Figure 11a position the mode change linkage 
(126) is out of engagement with the actuating shaft (21), this position would be a 
drilling only or a rotary hammering position of the mode change linkage. Thus the 
linkage (126), maintained in the position of Figure 11a by a spring (128) does not 
interfere with the arrangement for altering the predetermined torque, discussed above in 
relation to Figure 1 la, in the drilling and/or rotary hammering modes. In the Figure 1 lb 
position, the linkage (126) has been moved, against the biasing force of the spring (128) 
by a mode change knob into its hammering only mode position, in which the linkage 
(126) engages the lower portion (21c) of the actuating shaft (21) to move it upwardly 
from the position shown in the right hand side of Figure 9. This cuts off drive form the 
driving gear (12) to the drive shaft (5) and so there is no rotational output of the spindle 
(40) or the bit (68) mounted therein. The linkage arrangement (120, 122) for switching 
between low torque and high torque position in rotary modes of the hammer does not 
interfere with the operation of the mode change linkage (126) to move tiie haromer mto 
its non-rotary mode. On return of the mode change knob to a rotary mode position the 
biasing force of the spring (128) will return the mode change linkage (126) to its 
position of Figure 11a. 

The third position of the clutch arrangement can also be used to cut off rotary drive to 
the spindle (40) when a blocking event is detected. If the blocking event is detected 
dectronically, then an electromagnet surrounding the lower portion of the actuating 
shaft (21) can be energised to react against a magnetic element fitted to the lower 
portion of the actuating shaft and to move the actuating shaft upwardly into its third 
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position against the biasing forces of the springs (124) and (128). It should bo noted 
that neither the arrangement (120, 122) for switching between the first and second 
positions, not the mode change linkage arrangement (126, 128) for switching to the third 
position hinder the movement of the actuating shaft to its upper position in response to 
the energisation of the electromagnet 

As an alternative to an electromagnet, the mechanical arrangement for detecting 
blocking events of Figure 6, could be used in conjunction with the clutch arrangement 
of Figures 9 and 10. Here the latching ledge (86) of the linkage (74) would engage the 
lower portion (21c) of the actuating shaft (21) and the shaft would be biased to move 
upwardly into the third position should the latching ledge and lower portion (21c) 
become disengaged in the event of a blocking event. 

Figure 12 shows an additional design of overload clutch (14) which can be used for 
selectively cutting of rotary drive between the driving gear (12) and the driven gear (13) 
for mode change or m response to a blocking event The driving gear (12) is lotatably 
mounted on the drive shaft (5) and haa clutch balls (25) mounted in holes ejctending 
axially through the driving gear. A driven gear (13) is non-rotatably mounted on flie 
drive shaft (5) and is formed with a set of pockets (13b) on its face feeing the driving 
gear (12) for receiving the clutch balls (25). A conical spring (107) urges the driven 
gear (13) towards Hie driving gear (12). An actuating ring (130) is located below the 
driving gear (12) and in a first position shown on Figure 12, the ring (130) pushes the 
clutch balls (25) into engagement with the pockets (13b) in the driven gear (13). The 
actuating ring (130) can be moved downwardly in direction (V) into a position in which 
it no longer urges the clutch balls into engagement with the pockets (13b) in the driven 
gear (13). 

In the position shown in Figure 12 the clutch acts as an overload clutch. Below a 
predetermined torque, the conical spring (107) biases the clutch balls (25) into 
engagement with the pockets (13b) in the driven gear (13) to thereby transmit rotation 
ftom the driving gear (12) to the driven gear (13). Thus, rotary drive is transmitted to 
the spindle (40) via the spindle drive shaft (5). However, above the predetermined 
torque, the biasing force fi:om the conical spring (107) becomes insufficient to bias the 
clutch balls (25) into the pockets (13b) in the driven gear (13) and the driven gear (13) 
can move axially against the force of the spring (107) to ride over clutch baUs (25). 
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ThxiSy the driven gear (13) rotates with respect to the driving gear (12) and rotary drive 
to the spindle drive shaft (5) and thxis to the spindle (40) is cut-ofip. When the actuating 
ring is moved to the second position no rotary drive can be transmitted between the 
driving gear (12) and the driven gear (13) because the clutch balls (25) cannot engage 
the pockets (13b) in the driven fear (13). Therefore, on detection of a blocking event the 
guide ring is moved to the second position to disengage rotary drive. This can be done 
by mechanical or electromechanical means, as described above in relation to Figures 1, 
5 and 6. Additionally or alternatively, the locking ring (130) can be moved to the 
. second position by a mode change arrangement on switching to a non-rotaiy mode of 
the hanmier . 
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Claims 

L A hand held power tool, comprising: 

a spindle (40) for rotatingly driving a tool or bit (68); 

a spindle rotary drive train (14, 5, 10) for rotatingly driving the spindle (40); 

an overload clutch (14) in the spindle rotary drive train for transmitting rotary 

drive to the spindle below a predetermined torque and for cutting transmission of 

rotary drive above the predetermined torque; and 

an arrangement for detecting blocking events (16, 17); 
characterised in tiiat the overload clutch is responsive to the arrangement for detecting 
blocking events to cut off rotary drive to the spindle v/hsa a blocking event is detected. 

2. A tool according to claim 1 which is a rotary hammer and additionally comprises a 
hammering mechanism (38, 58, 64) for generating repeated impacts on a tool or bit (68) 
mounted at a forward end of the spindle. 

3. A tool according to claim 1 or claim 2 wherein the predetermined torque is reduced 
when a blocking event is detected to thereby cut off rotary drive to the spindle. 

4. A tool according to claim 3 wherein the predetermined torque is reduced 
substantially to zero when a blocking event is detected. 

5. A tool according to any one of claims 1 to 4 wherein the arrangement for detecting 
blocking events generates an electrical output signal when a blocking event is detected 
and the overload clutch (14) includes an electro-mechanical interface (18, 19, 21) which 
is responsive to the output signal to cut off rotary drive to the spindle. 

6. A tool according to claim 5 wherein the electro-mechanical interface comprises an 
electromagnet (19). 

7. A tool according to any one of the preceding claims wherein the arrangement for 
detecting blocking events comprises a s&nsot (16) for sensing an operational condition 
of die tool and an electronic evaluation unit (17) for analysing the signals from the 
sensor and for generating an electrical output signal when a blocking event is detected. 
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8. A tool according to any one of claims 1 to 4 wherein tiie arrangement for detecting 
blocking events is a mechanical arrangement (72, 74, 82), 

9. A tool according to claim 8 wherein the mechanical arrangement includes an inertial 
mass (72) pivotally motmted within the housing (4) of the tool. 

10. A tool according to claims 8 or 9 wherein the arrangement for detecting blocking 
events comprises: 

an inertial mass (72) pivotally moxmted within the tool housing (4) comprising a 
latch (86) for engaging an actuator (21) of the overload clutch; and 
a spring (92) provided for urging the actuator of the clutch into a cut off position; 
arranged such that when a blockrug event occurs, the inertial mass pivots in the housing 
to disengage the latch (86) from the actuator and the spring (92) urges the actuator into 
the cut off position in which the actuator causes the rotary drive to the spindle to be cut 
off. 

11. A tool according to any one of the preceding claims in which the overload clutch 
(14) comprises a driven gear (13) and a driving gear (12) and a coupling element (21, 
26, 100, 110, 112, 114, 107, 130) for coupling the driven gear and driving gear below 
the predetermined torque and for enabling de-coupling the driven gear and the driving 
gear above the predetermined torque, wherein the arrangement for detecting blocking 
events (18, 19, 21, 72, 74, 82) acts on the coupling element (21, 26, 100, 110, 112, 114, 
107, 130) to cut off rotary drive to the spindle when a blocking event is detected. 

12. A tool according to claim 1 1 wherein the coupling element (21, 26, 100, 1 10, 1 12, 
1 14, 107, 130) couples the driven gear and the driving gear via a set of locking elements 
(25) mounted on one of the driven gear and the driving gear and engageable with the 
other of the driven gear and the driving gear in order to transmit rotary drive 
therebetween. 

13. A tool according to claim 11 or claim 12 wherein the arrangement for detecting 
blocking events (18, 19, 21, 72, 74, 82> acts to move the coupling element (21, 26, 10, 
100, 1 10, 1 12, 1 14, 107, 130) with respect to the driven and driving gears. 

14. A tool according to any one of claims 11 to 13 wherein the coupling element is a 
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resilient element (26, 100, 100, 110, 112, 114). 

15. A tool according to any one of claims 1, 2 or 4 to 10 in which the overload clutch 
(14) comprises a driven gear (13) and a driving gear (12) and a coupling element (105, 
107) for coupling the driven gear and driving gear below the predetennined torque and 
for enabling de-coupling the driven gear and the driving gear above the predetermined 
torque and a drive coupling (21, 113, 1 15) for coupling the driven gear to the output of 
the overload clutch, wherein the arrangement for detecting blocking events (18, 19, 21 
72, 74, 82) acts on the drive coupling (21, 113, 1 15) to cut off the transmission of rotary 
drive. 

16. A tool according to claim 15 wherein there are two driven gears (13c, 13d) and one 
of the driven gears can be coupled to the output (5) of the clutch via the drive coupling 
(21, 113, 115) so tibat overload clutch has a jSrst predetemiined torque, the other or both 
of the driven gears can be coi5)led to the output of the clutch via the drive coupling (21, 
113, 1 15) so that the overload clutch has a second predetennined torque, different from 
the first or neither of the driven gears can be coupled to the output of the clutch via the 
drive coupling (21, 113, 115) so that the transmission of rotary drive by the overload 
clutch is cut off. 

17. A tool according to claim 16 wherein neither of the driven gears is coupled to the 
output of the clutch via the drive coupling (21, 113,11 5) in response to the activation of 
the arrangement for detecting blocking events (18, 19, 21 72, 74, 82). 

18. A tool according to any one of the preceding claims wherein the overload clutch. 
(14) has: 

a first mode of operation in which the overload clutch transnaits rotary drive to 
the spindle below a first predetermined torque and stops transmission of rotary 
drive above the first predetermined torque; 

a second mode of operation in which the overload clutch transmits rotary drive 
to the spindle below a second predetermined torque, different from the first 
predetermined torque and stops transmission of rotary drive above the second 
predetermined torque; and 

a third mode of operation in which the overload clutch cuts off rotary drive to the 
spindle when a blocking event is detected. 
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19. A tool according to any one of tke preceding claims which is a rotary haixuner and 
additionally comprises: 

a h amm ering mechanism (38, 58, 64) for generatmg repeated impacts on a tool 
or bit (68) mounted at a forward end of the spindle (40); and a 
mode change arrangement (126, 128) for switching the hammer between rotary 
and non-rotary modes of the hammer; 
wherein the overload clutch (14) cuts rotary drive to the spiadle in response to the mode 
change arrangement switching the rotary hammer to a non-rotary mode. 

20. A hand held rotary hammer, comprisiiig: 

a spindle (40) for rotatingly drivmg a tool or bit (68); 

a hammering mechanism (38, 58, 64) for generating repeated impacts on a tool 
or bit (68) mounted at a forward end of the spindle; 

a spindle rotary drive train (41, 5, 10, 43) for rotatingly drivmg the spiadle (40); 
a mode change mechanism (45, 47, 49, 126, 128) for selectively disengaging a 
clutch (10, 43, 7, 14) of the spindle drive train so as to cut off the rotary drive to 
the spindle (40); and 

an arrangement for detecting blocking events (1 6, 17); 
characterised in that the clutch is responsive to the arrangement for detecting blocking 
events to disengage when a blocking event is detected, 

21. A rotary hammer according to claim 20 wherein the arrangement for detecting 
blocking events generates an electrical output signal when a blocking event is detected 
and the clutch includes an electro-mechanical interface (18, 19, 10, 43) which is 
responsive to tbe output signal to disengage the clutch. 

22. A rotary h a mm er according to claim 21 wherein the electro-mechamcal interface 
comprises an electromagnet (19). 

23. A rotary hammer according to any one of claims 20 or 22 wherein the arrangement 
for detecting blocking events comprises a sensor (16) for sensing an operational 
condition of the tool and an electronic evaluation unit (17) for analyshig the signals 
msm the sensor and for generating an electrical output signal when a blocking event is 
detected. 
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24. A rotary hammer according to claim 20 wherein the arrangement for detecting 
blocking events is a mechanical arrangement (72, 74, 82). 

25. A rotary hanamer according to claim 24 wherein the arrangement for detecting 
blocking events comprises: 

an inertia! mass (72) pivotally mounted within the tool housing coinprising a 
latch (86) for engaging an actuator (21) of the clutch; and 

a spring (92) provided for urging the actuator of the clutch into a cut off position; 
arranged such that when a blocking event occurs, the inertial mass pivots in the housing 
to disengage the latch (86) from the actuator and the spring (92) urges the actuator into 
the cut off position in which the actuator disengages the clutch. 

26. A rotary hamme r according to claim 20 to 25 in which the clutch includes a spindle 
drive gear arrangement (10, 43) axially slideably mounted on the spindle and selectively 
engageable with a part of the spindle drive train (7) in order to rotatingly drive Ihe 
spindle wherein the arrangement for detecting blocking events moves the spindle drive 
gear arrangement axially along the spindle and out of engagement with the part of the 
spindle drive train when a blocking event is detected. 

27. A rotary hammer according to any one of claims 20 to 26 in which the clutch 
includes a spindle drive gear arrangement (10, 43) axially slideably mounted on the 
spindle and selectively engageable with a part of the spindle drive train (7) in order to 
rotatingly drive the spindle wherein the mode change arrangement (45, 47, 49) acts on 
the spindle drive gear arrangement to move the spindle drive gear arrangement axially 
along the spindle and out of engagement with the part of the spindle drive train. 

28. A rotary hammer according to claim 20 to 27 in which the clutch is an overload 
clutch (14). 

29. A rotary hammer according to claim 28 wherein the overload clutch comprises a 
driven gear (13) and a driving gear (12) and a coupling element (21, 26, 100, 110, 112, 
114, 107, 130) for coupling the driven gear and driving gear below the predetermined 
torque and for enabling de-coupling the driven gear and the driving gear above the 
predetermined torque, wherein the arrangement for detecting blocking events acts on the 
coupling element (21, 26, 100, 110, 112, 114, 107, 130) to reduce the predetermined 
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torque to thereby cut off rotaiy drive to the spindle when a blocking event is detected. 

30. A rotary ham m er according to claim 29 wherein the coupling element (21, 26, 100, 
110, 112, 1 14, 107, 130) couples th^ driven gear and the driving gear via a set of locking 
elements (25) mounted on one of the driven gear and the driving gear and engageable 
with the other of the driven gear and. the driving gear in order to transmit rotary drive 
therebetween. 

31. A rotary h am me r according to claim 29 or claim 30 wherein the arrangement for 
detecting blockuig events (18, 19, 21, 72, 74, 82) acts to move the coupling element (21, 
26, 10, 100, 110, 112, 114, 107, 130) with respect to the driven and driving gears, 

33. A rotary hammer according to any one of claims 29 to 31 wherein the coupling 
element is a resilient element (26, 100, 100, 1 10, 1 12, 1 14). 

34. A rotary hammer according to claim 28 in which the overload clutch (14) comprises 
a driven gear (13) and a driving gear (12) and a coupling element (105, 107) for 
coupling the driven gear and driving gear below the predetermined torque and for 
enabling de-coupling the driven gear and the driving gear above the predetermined 
torque and a drive coupling (21, 113, 115) for coupling the driven gear to the output of 
the clutch, wherein the arrangement for detecting blocking events (18, 19, 21 72, 74, 82) 
acts on the drive coupling (21, 113, 115) to stop the transmission of rotary drive. 

35. A hand held rotary hammer, comprising: 

a spindle (40) for rotatingly driving a tool or bit (68); 

a hammering mechanism (38, 58, 64) for generating repeated impacts on a tool 
or bit (68) mounted at a forward end of the spindle; 

a spindle rotary drive train (14, 5, 10) for rotatingly driving the spindle (40); 
an overload clutch (14) in the spindle rotary drive train for transmitting rotary 
drive to the spindle below a predetermined torque and for cutting transmission of 
rotary drive above the predetermined torque; 

a mode change mechanism (126, 128) for selectively cutting off the rotary drive 
to the spindle (40); 
characterised in that the overload clutch (14) iocludes: 

a first mode of operation in which the overload clutch transmits rotary drive to 
the spindle below a first predetermined torque and stops transmission of rotary 
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drive above Hie first predetermined torcjue; 

a second mode of operation in which the overload clutch transmits rotary drive 
to the spindle below a second predetermined torque, different from the first 
predetermined torque, and stops transmission of rotary drive above the second 
predetermined torque; and 

a third mode of operation in which the overload clutch cuts off rotary drive to the 
spindle in response to the mode change mechanism (126, 128). 

36. A h a m mer according to claim 35 in which the overload clutch (14)' comprises a 
driven gear (13) and a driving gear (12) and a coupling element (105, 107) for coupling 
the driven gear and driving gear below the predetermined torque and for enabling de- 
coupling the driven gear and the driving gear above the predetermined torque and a 
drive coupling (21, 113, 115) for coupling the driven gear to the output of flie clutch, 
wherein tiie mode change arrangement (126, 128) acts on the drive coi5)ling (21, 113, 
1 15) to stop the transmission of rotary drive, 

37. A hammer according to claim 38 wherein there are two driven gears (13c, 13d) and 
one of the driven gears can be coupled to the output of the clutch via the drive coupling 
(21, 1 13, 115) so that the overload clutch has a first predetermined torque, the other or 
both of the driven gears can be coupled to the output of the clutch via the drive coupling 
(21, 113, 115) so that the overload clutch has a second predetermined torque, different 
from the first or neither of the driven gears can be coupled to the output of the clutch via 
the drive coupUng (21,113,115) so that the transmission of rotary drive is stopped. 
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ABSTRACT 
ROTARY TOOL 

A hand held motor driven electrically powered tool, in particiilar a rotary hammer, 
comprising a spindle (40) for rotatingly driving a tool or bit (68), a spindle rotary drive 
train (14, 5, 10) for rotatingly driving the spindle (40) and an arrangement for detecting 
blocking events (16, 17), Blocking events occur when the tool or bit of the tool become 
rotadonally fixed in the material beiiig bored in which case the rotary drive on the 
spindle j&om the motor causes the tool housing to rotate in a user's grip. According to a 
first aspect of the invention an overload dutdi (14) is provided in the spindle rotary 
drive train for transmitting rotary drive to the spindle below a predetermined torque and 
slipping above the predetermined torque arranged such that the overload clutch cuts off 
rotary drive to the spindle, for example by redudng the predetermined torque at which 
the overload clutch (14) slips when a blocking event is detected so as to cut off rotaiy 
drive to the spindle ia response to a blocking event being detected. According to a 
second aspect of the invention there is provided a mode change mechanism (45, 47, 49, 
43) for selectively disengaging a clutch <10, 7) so as to out off the rotary drive to the 
spindle (40) and the clutch is disengaged when a blocking event is detected so as to cut 
off rotary drive to the spindle in response to a blocking event being detected. 

Figures 1 and 4 



